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SOLUTION: A semiconductor substrate region 32 
which makes a current flow in the state of ON and 
is turned into depletion in the state of OFF is 
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alternately formed in a plurality of depths. The 
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32a laminated by an epitaxial method and the n- 

buried regions 32b and the p-buried regions 32c are formed by diffusion of 
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Vhixlzmmt. $-i$-©±ffi|ffltc<&jgtf;Jg£, * 
mn p n m b 4 Z> fc £<S * 5 

«a««ct»ri)f«i!««i JUICES LfcMJiJp n 
Rttir'-C. ¥a#S#a«WS#-©£ffi;6»&««©SI$ 

a§t 2 * fctt 3 &Gtt<o£Ste¥*#*?. 

nan it fc, »»ra!&-a©&*««©<t>.fc©¥iBW 

4MIH 2dtroKl;, o. 5d^i^2d fcaHflWA 
Srt 2> r. k StAKS 1 1"5 sf *® 2 4 v * L 4 ©v^TtiM;: 

$Hfca?$"f-iL>©WIHl i £©&?£., 1 0 <lx 42)69 
(Sa^tf-fa r k £<8M8i-faW#>S 2 4^ b 5 ©v vf 

«*s^ic«E«rt- a - 1 *«« t r zmxm. 2 4^ l e 

«3»»Sv^k:SaSi-5 r i: %*H8<>: -raffle 2 4^ U 7 



l«©M-e*,5Ct -raSfjfcig 1 4^L8 © 

[SS#JS 1 1 J 8ra©ii*8t«WS, ¥EWIcf&-a© 

&^«©mr**gi5icEB$;h<-c^a r t 

2] JBzafti4*«*jWffiWfc»-T-l*S*: 
I«<0ltrfc5: t Sr»«t i" aS8#JS 1 4^L8 © 

a?9#Jgl 2IEifeWje^^{*:^T-„ 

9C75^«T-fe5 £ t ?Sr#mi:-r5tB*« 1 4^L 8 ©^ 

[38#JSl 5] ^-a»ii^«l«^¥ffiWfc»»L.fc- 
*7C»tt-C. jE**&^« H^te^STtteA^te*©^ 
^±lcEB$tirv>ar t«r»«ti-6lt*ai 2E«S 
©S«^¥*fr^^„ 

[sS*JSl 6 J »-ffl*a*««i3j;t«||H«»ji*« 
^•*fcli^^t&^©t&^±lcEi:$HT^t), A>of5 

« 1 5 E«©«8^-iNI#:*?. 

IsS#jsi 7] ^-a©ii^«c*s5pffiWt»ttLfcz: 

^tc^^-C, jE^fe^, Z2r&*£*:l**;frt&?-©&T-. 
^±JCEfi*H-C*3l3, *»o»-ffl*3i*««*K ¥® 
Wi^S-a»ii*««©*{4t&^©»Itf +*KE@ $ ix 

W4MJU2 d*J2~2 0 MmoaHKfcsnirSrWRt 

-raK*^ i 4^l 1 7 © v ^-rinMzRm<nm&-&*m 
9] a-a»a*«a*v^mt>Rb 

SS«©iS*©j@^^#ff^^. 
[B*52 0] »-t^Z©^St, ^iv^iv©^ffilc 

Kitb^ytmffit, ^-i:igr©i®rflicissfitsi, 
mra«)ii^«ct*>e>4!j, *vtttt-cw:a«* 
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it. 

[8B#Jg2 1] 8-i&r<E>£Ei:, **i«t©£ffifc 
8Sti7<b JR-fc»-©£BilWl£fil6ttl»i:. 

tr^*«>irA«KJ:9aJBL. J: 
ifc. 

[38W«?SMfflftKW] 
[000 1] 

[HW»JHi-5S«»»] MOSFET (16 

*y-MMJM»*h 5 , IGBT 

[0 0 0 2] 

tj^WC-CJbS. Hi 9li, SMfOT'U 

— ffflO n f- -f */HKSMO S F E T WigrffiH 
C©tE®MO SFETO, K W >HSi 1 8 ^^Sffitt 

taWn" K!)7Ml2i, n~ K!)7Hl2C$I 

112i p 1 3 a>mm±KV- h 

tmmi 5*^urRlte>Hfcy-hSffiJBl 6i, n 

gftfeUTR^ejnfcy-^m^i n * kwxi 
[0003] r<D«t5 ^8fS^»c*j^r, ^ffiffi© n 

" K'J 7 1 2<OgB#l±, MOSFETiityti© 

(On - Ky7hgl 2©«St£«KS:«<i-5rttt. K 
!)7 h1gi5t)J5fi</ f 5(0-CMOSFET<0||'g6<)^*V 
Set <Hu-rv-y-*«K) fcTtf 
<£»<£>„ iSUlp^-^igU 3tn _ H!)7Hl2i(0 



<a-rsfc*. mm (KMy-v-^tE) <4«ctl 

9, «*«s*1-rtK46. -f/<t 0Bft£ 
ft) 4BBEWfcttH'-K*7BilR*»*>S. IWhi/- 
K*7|B«tt» IGBT, /M*-7h7y^, y 

*5*ptix-cv>s. t-ftzommit, *^cKS7ht 

[0004] r©W«K«i-5Wftfei:LT. KU7h 

SEEKaWUfcttMpnJB-eflWtU ^7«Hgcot# 
tt, LTftGE£A*fi-f 5 <fc 7 K tfc«jtO¥3tfr 

EP0053854, USP5216275, 

USP543821 stsj:xfi*&m<o&w%ibte£Z>¥f 

mW-9-2 6 6 3 1 H§-&«KlBS^$*VtV5. 

[0005] E 2 0 ti v USP5216275 |CH^$ 
*tfc^»#Sai©-*lt«-C*>*«aiMO S F E TCDSC 
»WffiH-C*>a. HI 9fc»itv*r±, KU7M22* 
^-S-e/i<, nK!)7h««2 2aipK!)7hS« 
2 2 b t*»t>ft53fe5ljp nSt$ixTV^^t?feS. 2 
3ttp"*-*«tf, 2 4ttn + y-78W, 2 6 11 <7*- 

bmm. 2 7j±y-x©^ x 2 8 tt k >mffi-c& 

[0 0 0 6] roK!J7H2 2ll. n* KW^|2 

huyf^iyf^Ltn K!> 7 h««c2 2 a 
fcLfcfc, Ifchi'J'^rtfcsfcr^ + ^+A^fcteiOp 
SWSrrtftUrp KU7]-««2 2bA»»«$iiS. ft 

^^ffi-ctts^k-rsafeyup n**»e>4» kjj 7 

tiLfc. 

[0 0 0 7] 

l%m&M8:\'Zlb-rz®&) USP52 16275 

«IE$rV B t-rStf?, K!)7 hB2 2<0^$t LT 
0. 024V B 12 [(im], nK5 7hf«2 2a'i 
P K!)7h««2 2 b i;6S|^ C*I b 
SST?&5 1 1 -t-5 1 . 7MMME# 7 . 2 x i o 16 v 
B -° Vb [cm" 3 ] iL-CVNSo ffi{CV B =8 0 0 
V, b = 5 /imi:{g!£i-Si:> K U 7 2 20)1$I4 
7 3(im, ^Sfittl. 9X10 16 cm- 3 i:<f5. 
m-S<0#-^<D?F*£ifeiSSli2 x l 0 l4 gKt*fc5*> 
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(45140 t r zmbxmmxhz. 

10 0 0 8] *ySSttii}JEi:<Ohu-K*7(OBaS 
14, «M*£<*:§g : ffCO^Tfc#a-?$>5„ ±IC$lfft, 
ffeW^K, EP0053854, USP5438215 
*J.tU : !|$0a¥9-2 6 6 3 1 l^«HC*3^Tli, «S 

f+ /Mfefc .fc J: £ *ffitfH* $ ftt V n 

I4fcv\, 

[0 0 0 9] L*»U &Sitf>j@8£-iNI#£*KMLT 

ffi*ii^!4, USP5216275tl^ CffljiSrjQ^T 
#B8¥9 - 2 6 6 3 1 1 ^«lC*3V>-CI4*fc, 

[0 0 10] 

[^jaS:»*1-5fc*»^g:] ±iagiU®ft?#Wft.*!>, SI 

«E#«Eft, *7#f§?<4£2te?-S!g-&iaStfSl!£iJS 
r««S®&i££EKga©Lft.&?iJp nJia^ftS^ 

[ooii] *mwm#mmK m-oMmfrbm&o 

timzxmanmwzthx^zhok urt *v\ * 
fflfeii^^©^ £ Hfc^ $ i mwsvm £ k a is 

[0 0 12] iOHoiC-TiXti. *7^-CI4^«cg 



x. *>K&x<D*y&foz{&mxz z>. mz. m-m 
ft&*m®oMf&.zKtL'p,bm&<Dfflm i , 2~i 

0 n m<Dl&WlChi t><7> 1 1 a. 
[0013] R8BS 1 , #10 m 1 , SB-Sft 

* ft: (4 * i *i> ?> £ * J 5 £ 2 m Sr jS«S $ Hi: Z> ft. ft 

x&miticm^fo'o ffflni! Kg-tsss-sftii 

^®tt©^<CHSO¥ffil$#Rflll2 d tcoF^tC, 0. 5 d 
SI, ^2 d^SBI^figSr-t-S^Wt-f*,, 
[0014] **EW^/J>£ < , ^tt«9jg*^Wte«*S 

T*±T©«ft»*tWa«]*iJ:t* »- SSZSIftii*. 
«*M#-*lc«BW-a::ifc*$ 0 LftidSoT, l, 
= dA»e>^!J^^nft:<eil-C»4, -^gE^i^U-C^ 

0. 5(1^1! ^2d^I4U^fx.5„ 

[0015] immmfrb%-m&&%-®m<DBf$.zti 
tcmz<i>.b*:x<Drm \ 0 t 

lilf^Wff $ wSSffifit® r t [Zte 0 s *yWZ 
«rte*$*5WHt/i5©r, l 0 <l, ti-5<o^a 

[ooi6] mz%fa\cmmm$)n.iz%-®}b'&7m 

[0 0 17] »-»HS<0»Zffi»ii^«<l4. K'J 7 

*fti, ±iBtp«ic m-mnMon-®#>& 

[0018] *n«»ii*««o^ 
(4\ ^h7^7'tt-efcoTt < ftwefeo.tt. * 

ft., ¥ffiWK#ttLfcrfcxJg#-CfcoT'fe<fcK 5>» 
Lfc-»C7C^-C, S*, H*. * ft 14^ 

*fe^±lciag$*l-Ci/>.5^a-IC(4. *-08»ii* 
®«t LTTI4, ~o©BIS5-t-5f5-ffi«)ji^««RI, ^ 
^tt^-ffi»ii^p-«««)*{tt&^OBlS>p*lcEE Lft. 
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[0 0 19] ®ti<DBftVi>. »-a^5i*®«ci:^- 

tt, 2-2 0 nm<K>$m{Zh%h<Ok-t-Z> 0 *-\f$**S 

50. 4 /zmtl<7>&£ffltt, *C^e>JB0. 3^m« 
&*i&ft£l£Zt. 2(11^2^111^4^ 2d#2 0 

fctt, 7ff*Sftlt2 X 10 l5 cra- 3 eST/j:imitt 

[00 20] ±fB<D£ 5 4J8»^*W#ifiBo«Jt*ife 

s c ^lt, *o**ttS&Bfc*5^THu srs 
[0 0 2 1] 

K^MOSFEToa^Brffiia, 13 2 (a) 11, Bit 

(b) tt, Hlt<OB-B*^fio-C«»rLfcttlB«r* 

[00 2 2] Blte*5V>"C. 3 1 JlffiffiSiOn* KM 
3 2ttn"jiSfiRi3 2a, n*»5i*««3 2 
b, pl»i&»m3 2 c ^&tif«(Hli(f4ltC 
S>5 0 SfcffiSfctt, na«i&»«(«3 2bK:«iebTii 
ft^!3 2dt> p«»»*««3 2 c^««Lr 
p 3 3 aJ»SJBtfS*vrv*<5. p^<— ^«*3 
aortHKn* y-^««3 4tKM©p* **** 
«3 3bt3ft^rtSix-CV^. n* y-7«34tn 
ff+A'la 2 d fclCttSttfcp^— *S#3 3 a<D$t 

b±k:hu y-hte8dK3 5Sr^Lry-h®«ie3 6 

n*y~*®&3 4 £ii5«Stf>p* 

$33 b<&«Hfc#sfcS«i-ay*-*«K3 7»n» 

btlT^Zo n + K M 1/fSi 3 1 Ogffi^tt K M >M 
ffi3 8#Klt&*lT^S. y^fffi3 7lt 0tf>£9 
KfeftKS 9 ^r^Lry- httffB 3 6 0±fcJ»SJl 
**#Sf«l*3 2©5*>K5 7h«K 
tf««x£tf>fi, nlftii*fi«3 2bin _ il&lSSiJf 3 
2a-efc5#, »T-ClipI^Stt3 2cmfc 

[0 0 2 3] ¥SlfcS#«i«3 20M 



*««3 2 b fc pffl«)ji*.««3 2 c ttt, *tl*h,« 
t *ttK:*A $ Jxfc?MMU> b <to« 

htf, H#OlW«>pn«*r4ftlBtcittl» (Z&x;Wlcte 
¥fl5) Uiifi<4*. 
[0 0 2 4] 02 (a) fcft&ilSJ: )Cnl«2»ff 
#3 2 b, pI»i&»W3 2 ctt, ¥ffiftKfi*b7 
-r^ttlCJBfiKStl-CV^o 02 (a) iCfc^T, nil#> 
j&^««3 2 b tp«*ii*««3 2 cttS&LTl^a 
*\ B-B«|t::J&ofc0 2 (a) fc*JVvCtt* lo^ 

ffl&ftji 32afc >f *>&x&<omimmmt:&< -r 

[0 0 2 5] §3 (a) tt, Hl^A-AiBCfioT 

o**fi*»flMMH8k no (b) , (c) tt^ttewa 

5 0 03 (a) fcfc^Tii, nfflftai*S«3 2 b t p 
«*ii*«*3 2 c t^S5a^EB$JX-Ci39, **V? 

$ftTV*S<D#£feftSo 03 (b) K&^T, 3 111 
ffife&On* FM^fcS. nl»i&»««3 2b 

it, ±(DnI«)Mi«3 2 b tSgttL-CBft^*^tt 
9 3£$fr. «< n^**/HB«3 2 dlCt*E*»bOjt 
WciSa*»#*SB.6tbS. 06 (b) fcisvvctt, ' 
ffiSSto n + KWyl3ii:R< P 3 2 
etc, tm«*»e><ott»^J:<5Bft»**I.e)*i, ±£> 
pi»a***3 2 c i«ttLT*«#*#i»0iK3 
tls «<p^**3 3a, p* **A>«gE3 3bfc 

[0026] 01 <oa&&MO S F ET©B^ 

<t 5 ic^rft^n^o hmffi/i 3 6 icgf^ojE^m 

BEASBttPSixSi:, 3 6 KTOp^-^ffi 

«c3 3 aO*BBa*CS<E«^WjB**l, n* y-*®« 
3 4^bRteH*riii:r n^-y*/^««3 3 dW£A£ 
ilfc«*#, nlftii*««3 2 bSriiCTn* KM 
yl3 1KIU FM^tlSB, y-^m^3 7P^ 

[0 0 2 7] httffiH3 6^©]EO«BE*s»0*e> 
ixS<b, p^<-^««3 3 a«>afl5aicRfiSJxfcKC 

Id, »/MT^«BE**S<+54:, #p«»54*«* 
3 2 clip^«S3 3 a Sr^hLT y— ^«ffi3 7 *C 
S^^nrVN-5(D-C, p^S«3 3ainf^ 
«*3 2dt«>MOpn«^Ja, p 3 2 
ctnlftii*«*3 2biWpn*^Jb, pffi^ii 



-5- 



*ffi«3 2ca* S51ftSi® 3 2 a t<D?$<Dp ng^J 

[0 0 2 81 pn^Jb, Jc^boaSfitt, nl 
3 2 b<Dl6#faK£tf 5 9> Ld»fcW«lOp» 
ft»*««3 2 c 4»6ffiSJB3»Sli:»80-CffiS<b**#* 
t£ot\ nf»ii»fl«3 2b^K«« 
*fcpiftii»«*3 2ctH 

^ic^sfb^n^o p«»&*««3 2cbw«ffia>e> 

®lSE32ci: nf»ii»fi«3 2 b t fcSEEfcJMWS 
£iteJ;?K B8t5nlfta*««3 2 bOS^S 
SMtfilM-* J: 5C4ot^5^ SSJi»diofc 
ft®pa»i&*«*3 2 c«>»d5W(i*r^-e*, 
5h nafta*««3 2bOWrBa^tt**rBI*wi:dS 

[0 0 2 9] fllitf , 3 0 0V* 7^<0MO S F E T 

tZo n + lOJtttttttO. 0 1 Q • c 

nu if^3 5 0/im x n" iSJg£t/i 3 2 a ©tfclfflft 1 0 
Q-cm, Ky 7 hJB3 5/im (1 Q , 

1^ 1 2 , 1 3 • ^5^m) , nl»i&»W3 2 
b:fc«fctfpaa!>&*fi*fi3 2 cOfi5 jj m (i"4to*>, 
HI DS^ffi»ii*«*Oit«^IHIBIB 1 0 m m) , ¥*&^F 
*EMS7X10 15 cm- 3 , p^S«3 3a«S 
^E^SS3X10 18 cm- 3 , n* V 
-*«*3 4©ttftt8*0. 3/ira, SS7fftt»S 1 
x 1 0 2o cra" 3 ^2) e 

[0 0 3 0] 01 9Oi5 4tt*<0*Ji(0W«fitK8 7 
hl^oaSMOSFET-CIl 300V^7^Ot 

fi2Xl 0 14 cm- 3 , ff£4 

**16«©a«^MOSFET-Ctt, n*Itf>&*ffl 
«E3 2 b<o^ffife»SSriei< tfc^tt, ^rtKJ; 

[0 0 3 1] I(Cna»2»fW3 2b«HI«ft< U 

:fc£tf*vlgtt£BI£<t<D h i— - K*:7H*G>8MM*«r 
B"Cfca. *^Jfe^l^j@«^MOSFET<t, 
El 2 0 Lfc«3fc<OiB8^MO SFETt OitV 
WKK'J 7 M8 3 2©»jfcfrfc:fcJ;t«Oi|§*fcLT© 
FJ13 20«BS»cfca 0 i-ttto*>, Ky7M3 
20nIftii*M3 2ht p 3 2 c i# 

[00 3 2] 04 (a) ft^L (d) feitfH5 (a) 
*3«fctf (b) 11, Sllft«l©jB«^MOSFET<Ofi5fi 
*«fe«:RW-r*fc*OXei«^»fBH-e*)6, £*TB® 



lw»oTKM1-S. n* KK yg3 1 t*«(SlS0tO 

" ^&tfL@3 2 a [04 (a) ] . CKOI? 

1 0 tt§, *3llSW-CW:l 0 $:4/imafc, 

[0 0 3 3] y^hu^hov^^^-yi^M 
U 15 5* (aTBtE-T) ^^V2$r^A1-5 [IHB 

( b ) ] o JDiSfflBEl* 5 0 k e V, K-X*tt 1 x l 0 
13 cm" 2 i«o 3tt&A£;frfcBlK*T&S. R^T? 
7* huy^ ho-e^^^*— ^4«r»j*U ft (WT 

pttBi-) -fja-^ssr&M-s [rb (c) ] o nmm 

E»50keV, K-Xi|j;ixi0 13 cm"^t5o 

6ttttA*ixfcpja7--cfea. 

[0 0 3 4] Wtf3:tf**i/ir/^ttfcJ:9 % n~ i^&ft 
13 2aMUt (J¥5 : 1 x ) , 7* 

S 0 r<oxe**9iEU K9 ^ h®3 2«rgf3E©ff$ 

wc*B*«#*r#*-r«»»ftrt«+a cm® 
(d) ] 0 

[0 0 3 5] «SftaLTttA*ixfc3FI«»*:lt1fc*'e:, 
n a»ii*«« 32bb aabi&^Ctt 32c^M 

-r s [as (a) ] o *3US«oia^i 1 5 one, 

^3/imML, nl»ii»M3 2b2:pa»i&»(i 
«J3 2 c k*s*h€tta«Ufc D >f *^ffiA«fO^^^ 

T\ 3 2b, 32c OJBttttSE* 

[00 3 6] ii#<D»§!MO S F E T t Httfc L"C, * 

(Cn^-r^/1^1^3 2 d, p^<— *®t§Jc3 3 a, n + V 
-^««3 4, p + !)x/^3 3b«« [HB 
(b) ] o rot, J»IMfcl!:J:9y-Hft«aR3 5Srje 
f£U lffiCVDttfcJ:9#IB*S/9=»vBI*:«B[U 
7*h»jy^57-flcJ:9y-h««Jl364:+«. JE 
«13 9WL, y* hy y/77>f fcj:9«Hi 

h®®coflM£&TB 1 5 4K1MO S 
FET^t$ 0 

[0 0 3 7] *inn^)»S©3itr#*i/-ir^iac*i:-f * 

MOSFET£r®!g-Ct£o 
[0 0 3 8] n* K^VS3 l±Ox^^ri/t^tf 
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o-c, »<lWM a H6tt, #3BE<D^i60»j 1 <0 
ffl*^MOSFET^>aE««©a»»fBliBa-C*>6. r*i 
I*, H4 (d) W^|*ft^*vttA*Jj:tf3ctr^*S/ir 

»*Q«l*WISrfi< Lfcfcfc, n" SSJgft® 3 2 a tttHS 
LT»Srt-5n 3 2bi p 3 

2 c t*5«tf±ffi-C«L, *0«ffW:ISI*¥Bfc:4oT 
tOfc»»B5Baic*5V^ri±nafta*«*3 2 b 
t p 3 2 c fcOttHiaiClkj: LT^^tt 

[0 0 3 9] reoSrBHWu H 2 0 ott««ott»WrBB 

»**ttl3f«-"C*)60K#U, H6<z>aCJg«©ISrffiia 
K*5tt3E-E«L F-Fj»*5±t/G-GDI(C«io^ 
**1*tt**ttfcB3 (a) , 
(b) % (c) fcttl3fra«K:4*. fcUb»©±3«c» 
»«M3 2attW*UC^*. E-E»K»ofc^*£<fe 
n aabi&^Wfi 3 2 b <h P a«i&»«I« 3 

2 c fco^«*»*»*^2KS«c:Ba*ixfc»»ctta 0 

-f>«3 1, na»i^«W3 2bOtmK^e>Oltft. 

J: S»S#*<D& 0 t& U3 J: tf*Ba*> n ^ * *A« 
«3 2d 4* c G-G»fc»ofc*|**« 

«c3 2 c<D&»iS^e>ott»tcJ:5fiS^<o«fel?ig 

3 3 b 4 

[0 0 4 0] 4*3, 3li«l^g^MOSFET-C 
HU nl^WS 2 b t pa»5i*««3 2 c t<D 

&1\ «*4Eat"*-«£i::»*"0*5. H7-12ttH 
2 (a) te»*i-**aEa©«T?*>5. B7tt»^tt 
ER4>flk H 8 ItEI 7 t S&-a&&*®*£ 32b^l 
l»i&»Wt3 2 c &*X*Lfctt*ttE«"C*>5. SK 
lr*tt, nlftii*««3 2 b*fcttpa»3i*««3 2 

c <:« (D mi* & r a - 1 h -c # 5 o 

[00411 09, 10, 11, 1 2tt#tfcEB<*>«|-C 

h9. m 9 r± p a*&*«« 32c me**?- <p*&^£ 
±jcffissn, ns^spa»i&»«a3 2cRQicna 
»a**«3 2b*Ritb*urv^5 0 aiom PS 

3 2 c^iE*»^(Ot&^±lCEaSiX, n 
a»5i*««3 2 b*plftii*««3 2cO¥W 
©f5tf**McRlt6ixrv^S 0 Bll* 1 2m pffl 
»5i*fll«3 2 c^=*»^<D»^±lCEaStt> n 
afc&*««3 2 btf«^5pa&fc*ffi«3 2 c 



ipa*j4*««3 2ciSr»jfiS*e>*t5 0 »*JCJ: 
0, n" Kfigt®3 2 aSrpSt + 5^i:t>-e#6o r 

[0 0 4 2] *1t y *B5B<Op^<-^««3 3 a t pa 
»i&*«*3 2 c fctt¥Bft4»fc#B«T4ttil«4 
64v^K-Ctt4<, *«#«fc;h/tv\h,«, £<J145 

*Wfc*(Oj»«iai*W«rft<1-ixtf, na»5i*««3 

2 b t pifti4*««3 2 c kn&mi-zmm&fcmz. 

t#LT*T£> n" »ttgUB3 2att*»K:*4<4o 

[0 0 4 3] #H;&£#J 1 ±TO n a*ii*fi*S 3 

2 bi»8{S*5JR»l«:*5^4ofc^ Xttna^n 
Son' S»SiS3 2 a-Cfcixtf, na«>5i*««3 2 
b&gS&$-£4<-Cfc^\> fctfU nlfta**«3 
2 b m\C n " HlggiS 3 2a ftSftS t , *V«Si*sa+ 
r£(c4S. £fcna«i&«-tME3 2 clCO^Tt, S 

[na«2] Bistt, **ao»a«i2K4^6«« 

[0 0 4 4] II 3K*JV^T, 4 1(«g^n + KU 
-fV'B, 4 2ttn" ffi«Sta4 2 a, na»ii*««4 

2b, pa»a*«*4 2 ct*»646K» 7 ha-e*> 

So ScBBfctt, naAii*««4 2b[C««L-Cnf L 
t*/Hl4 2di, piM*glt4 2 ctc8&«LT p 
^W4 3a«JWl/^ e p^t«4 3 
aCO^^tdn 4 * y-*fHtt4 4 <t ifJ&Stf) p * fr^-MS 

ttu 3 b fc*s»J*^F^^rv^a - n* y-^««4 4 i n 

ft*^!4 2 diidttiixfcp^— ^««4 3 a 

B±fcr±, ^hifeifli4 5^ity-biffii4 6 

^fc, n*y-^M^4 4^ril5SfiOp^ 

«4 3 bo«Bfc#»K:*«si-ay-^««4 7*S»W 
btirv^S. KMyi4 1^)Sai:ttKW^i 

[0 0 4 5] ^ifctftj 2 OiS^MO SFETt, El 1 
JC*LfcHlf6«loa«'&MOSFETtOjSV^ 
CKJ7H4 2 ©»rt*tt*5 ilWt©** t LTCD K 
!> 7 haO*3tlC*)6 0 i-4t>fe % Ky7hS420n 
a»5i*«*4 2 b fc P I6^««4 2 c 2:0 Aft 8 
a f ^ * i/ ^a o^ffi tt A $ hfc <t 

[0 0 4 6] Safe«l^a»-&MOSFETOJ:5JC, 

ni*a*s«i pa»ji*««fcofc»©5p»B<fcaA 
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< . XmmWO <fc 0 C n fflft i£*®«c 4 2 b i: p ffl* ii 

OH/ 1 }-°*7 tl1tm&&MO S F E T£ 

tf i: ^ 9 H»T fflitr *> o fcSW-J5|5i^ $ ns. 
[0 0 4 7] ¥BWft/<*-vt urii, SUfctfUi:^ 

nS*!>&*.^£4 2 b#n* ^Jg 3 1 legs LTI^ 

•5WT-. W«ttJBH:4!.-f tnSl-C*)6*!>»l4it<» pi 

Hi. p fflft&*«gU 2 c »4, EVMC«ttl/tV**<T 

3 ] 0 1 4 W\ #3£Wtf)ggJ£0!l 3 h !✓ 

v^y- h £r#oj@grg-UMO s F E T<©a^Brffiiat? 

[0 0 4 8] ^Htfe^J 3 i7))8$'nUMO SFETd:, H 
1 LfcHlfififS 1 (Dm^UO SFETt <D»l *fi % 

ffiMfcJBO £*Jxfc h uyfrtcy- h*&SB£5 5 

60*SgSi:»<»**tifcp^i 
5 3a<fc, y-hmfi^5 6(D±jgtCftoT^$ixfc 

«5 2 b & pi»i&»f|«5 2 c t^645r itt» tt 

[0 0 4 9] n»ae>a*««5 2 b, pffi 

5 2c 1 t JStfP £7* W ^ ^ 3 > 

v»7 hms 2^aiftu-cBfftAat5tOTfc 

5o nWMg«5 2b, p»»»*«*5 2 cttS 
fc, £±9 Ky7H7 2<£J?££»<-C#5 

^hu-Kt7»Ki«^^, -tut, 

* * > * A4«* £ **fi&J<a&t5c fc v ^5 ffi < Hftftfc#fls 

JtlfcSg^UMO s f e t £$}ii-e § -5c 
[3Hfc«4] Hi 5tt* *3BWo»lS«4iJ:*^5ja» 

[0050] *nmtft4<D&m&i g b t t x in:s 

VS(D«3S^&5 0 g^MOSFETW* 
iOn + aKWyg2il:ftx.tp + K^y@6l 
a i:n + y<y7rM6 1 b t ^bft«-Ji«JSi:"**6 



6 2ri\ nffl*W&*ffi«6 2bt p«»fc*ffl«6 2 c 
t^bftSCfcH:, SlirWfcH]«tNfe6. 
[0 0 5 1 ] iGBm '>S*t!irottAl:j;5a 

H£ J; 5 M O S F E Jfc^T * Vfiffitt^tt D /h S V > 

J:6*v«tt«)ffil«fc*tt*#v\ p* KKviei 
a ttffiSKo p ^ hi^-h Srffiffl U *o±ic n 
+ ^y77S6l bir^S^f^^ri/^/uS, XfcKu 
-T VJB.6 2^b^^v/-v^6^^*6^coffi^l-«t , 9 

[0 0 5 2] *LT*<Oj:p4fiit*ffi«rtntf, 7* 

MOi tf # * ^^^SSrfflftiitf fc v> 5 «*8:TMiffi 

E£co h u- K^7«ptt*sac»$ixfcffl»^ I G B TSr 

immms] hi en, #*w<o^«s 

[0 0 5 3] H 1 6tC*3^r, 7 lttfiSgiOn* *y 
-KB. 7 2ttn" W«aiB7 2a, nl»«7 
2 b, pffl«C>a^««7 2 c tfrbftZ KU 7 hB"?*? 
So affiHfcll*, P* 77-KS7 3jW&ft$Jh/r^ 
^>o P* 3tCft«-T<5T/-K«ffi7 7, 

*y-HJB7 lli:»*-i-4ry-K»B7 8^R«" 

[0 0 5 4] *HlS«l5 0fiS^^*-KJcfev^T 
nIfti4*fW7 2b, pI»i&»W7 2c»H 

1 1 mm * zs&B ^t*i&yom&*fths 

ijfir/M y*W£<oWMc& ur, K y ^ 7 2 

b, p«*a*«i«7 2c««afcffli{tsix6fc», 

WM«M<t#5:ifc, ^or<t(cJ:i9 Ky^ 
Hl7 2Off*S:»<'Ctsri:lcJ:0, ^^«ffco± 

[0 0 5 5] »5S*ffitt, 14 (a) - (d) £-C&3l 
J:^>p* T/-KJ17 3©M *y-Kti7 7, r 

[*ffiW6] HI 711 *5IM<DHlE«6^d^^je« 
^y^^-- K<0ffl^WfffiH-C&5 o 
[0 0 5 6] Hi 6<Djgg^>f^-Kfc^3tV>H K 
y7M82-C^5o Ky7hg8 2lt n"«I 
8 2a, nl*ji*g«8 2b, plfe^«8 2c 
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V-KJB8 1. p* T^-K® 8 3 tc^UTl/^. :© 
-fsT-Rcfc^Tt. nffl©i2^#8 2 b, pffi©i£ 

8 2c ttnt£c«] 1 1 mm ^f-< *>i?3yt* 

7 HJS8 2*5SS^LT»IESr^fer'5 , t>WC*)'5. 
[0 0 5 7] Hlkfl 5 ©j@8£-*V KfcW«IC*V 

[0 0 5 8] 01 8K*i^T, 9 1 fH£l&n©n" #y 
-K®, 9 211. n~ ifIi}ggtJl9 2 a, nffl*ii*£tt 
9 2b, p@.lb&*mm9 2ct)><b*Z>V})y\-®X'h 
Z>o 3?E/gl:itt, n" &1fi$Ug9 2 art^ix, -8Bp 
«6©&*^tt8 2 c*SRffiLTVvt\ n"i^SgL®9 2 

8*5Kttf>iX*. n* *V-K® 9 KOgffiffllK&ttL 
T*y-KmH9 7*5^lte>tb-CV^^ 0 
[00 5 9] 7 ©&&-£-> a y h 

KfcfcWCfc, nffi©ii*«#9 2 b, pffl©3£*«« 
9 2 c ti|?tS0iJ 1 tmmC J f<<* >i?a Vi^FiffifeS 
jS!^r^«JE©BlMi|?LT, Ky?h® 
9 2*sa2ftUTBJEE«r*a-f6 1 t)«>"C*>S. nl»i& 
W9 2b> pJffi©54*««9 2 ctt&gKSJlfllS 
JtSfc©. *©£ifc 
£9 K!> 7 h®9 2©»3«r*<-0**;ii:i;:J:9, * 

ymEE©*<gft<s«, *>n&twimb<o bu-h'*7 
»«•©«*»* -rat**. 

[0 0 6 0] 04 (a) ~ (d) «t*n« 

tCj3r/£ofc«, ^^-^JtAfci^tttfclCiSp* 7/ 
- K«*9 3 ©AM, h^r- mei7 8 , * y- K 

SS7 7©j&£«r:fcr*5. w»J; 5KH§*T— jfittfc 

[0 0 6 1] 4*5, *|6Mlw*»d»5ieS^'fllii»4, HIS 
WiTF LtMO SFET> IGBT, ?<< K^KfiR 
P>1\ /^#-7h5y^^, J FET, ij-^y^ 
$\ ME S FET, HEMT*$©%i?$;-C©¥^#iii^ 

[0 0 6 2] 

title, *7«t«Tttffii<ls1-S*-W«ffl«*i:* 



«fl:S{M(«^, »-©±B5a»e>8rJfc©»Sfc»SH?fl»l 

©*-«©»*«*. »r*Aii*«*«:*-*-5Ctft 

[0 0 6 3] *fc*©&i&2fS:i: LT, ffittftBSrxtr 

-*©i&*f«**tt»©«;*lc J: 0 c 1 5:1$ 

tat L,rv*6. Sot, »©»««*«-*. '#*©T* 
Mt©*tfc huyflrMU *© h u-v^fiie 

[0 0 6 4] *LT*©*g*» &-«!©&*£«, *- 

«©i&*«*©£2fl:*«SK:LT\ *ne>©««©* 

CfcO&aip nJM>bttS^*S(Mm«>V£**< 
5±5 4*>«£E©**ft««, ^->®Ei:»£Ei:<75 h 
[0 0 6 5] #c®;ftffl©¥»#iSH4-:fc^ 

[0ffi©«S¥fcIiiW] 

[0 1 ] *%^©Hlt^J 1 ©ISEMMO S F E T©«P5>W 
550 

[0 2] (a) li01©Hi£tBJ©J£5!MOSFET©A 
-A»lC?&ofc¥S0, (b) l±B-BiSl-ftofcTffi 
0 

[0 3] (a) li01©H;S60i|©&5!MOSFET©A 
-A*C»ofc**MMME£:ftia, (b) ttC-C«lt 
»ofc?FM#)SS»*0, (c) liD-D^|Cftofc^F 
^SS»*0 

[04] (a) ~ (d) \*.m$m 1 ©HMO S F E T 

[05] (a) , (b) H04 (d) \zm<nmmi(D 

«tm.MO S F E T ©±4Xa©JBSI8JWC* UfclfB^ 
$rS0 

[0 6 ] ^^©^jg^j i ©«eimo s f e T<nmm 

[0 7 ] |&-ffi©£*£«£3B-8©ii*««i ©EE 

[0 8] ®-a©ji*^«i^xa©ii*®«t©ES 

OWSrSlfcWH (iE*|frT-tt) 

[0 9] *-«©&*«* 4 «^©ii*«*i: ©EH 
©0iJSr^Ufc¥ffi0 (jE*«frT-i«5MR) 

[010] m-ffi*ii^«tfBXffl©ii*ffi«t©E 
■©««r*Ufc¥BH (jE3tr»?jB»ft) 

[011] ^-ffi©ii^«ct^Xffi©5i^«Ei©E 
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[01 3] *»W3IJfi«|2<0«fflMOSFET08i5^Wf 



IBM] *»W5616«3^l(H!UMOSFETOtt» 

[015] *3SW2lii6#] 4 offES I G B T<0»#KrffilS 
[016] *»W*tt«5 0«ES^*-K«>»»Wfai 
121 

[017] *»W3tl6«6<0|(ffl^-f7r--Ko»»WrB 

(El 

[Hi 8] *»W3«fc«l7«)|H[i/By h*-^*- 

[019] a*Otta!MOSFETOtt»Bfffi.H 
[0 2 0] ffi*©»J^«®MOSFETOtt»»Bia 

1,4 7* hl/^ Hz** — V 

2 «5»^*^ 

3 K5*H^ 

6 

1 1, 2 1, 3 1, 4 1, 5 1 n + FWVS 
1 2 n" hS 

13a, 23a, 33a, 43a, 53a p^<— *fig 
14, 24, 34, 44, 54 y — 

[0 6] 



1 5 
1 6 
1 7 

1 8 

2 2 

2 2a 

2 2b 

3 2,4 



3 2a, 

2 a n 

3 2 b, 

2 b n 

3 2c, 

2 c p 

3 2 d, 
3 3 b, 
3 9,5 
6 1 a 

6 1 b 

7 1,8 
7 3,8 
7 7,9 
7 8 

9 8 



5.35.45.55 h 

6.36.46.56 >f— V 

7, 3 7, 4 7, 5 7 y— * 

8, 38,48,58 K 

nK!)7 
pK57 
2, 5 2,6 2, 

42a, 52a, 62a, 72a, 82a, 9 



7 2, 8 2, 9 2 H^WfrS 



42b, 52b, 62b, 7 2 b " 82b, 9 

42c, 52c, 62c, 72c, 82c, 9 

4 2d n*?**;\^m 
43b, 53b p* ^A^Jgc 

9 tmm 
p + K^yf 

1,91 n* #V— KJi 

3 ry-KS 
7 # y- KttS 
ry- k«k 



[07] 
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mi) 



im2] 




32c 



SI n* KW>JV 
32 KU7HB 
32a n~ S£*JUS 
32b nSW>ii*€H* 
32c p8tf>&*«R* 
834 p^-*ffli* 
33b p* 



34 n' y-X** 

36 Y-UfflB 

37 7-**« 

39 fe&jR 



a> n 



00 





82a 
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